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ABSTRACT 

In this study, a new method is presented to classify flares derived from the 
photoelectric photometry of UV Ceti type stars. Using Independent Samples t- 
Test, the method is based on statistical analysis. The data used in the analyses 
were obtained from four flare stars observed between the years 2004 and 2007. 
Total number of flares obtained in the observations of AD Leo, EV Lac, EQ Peg 
and V1054 Oph is 321 in the standard Johnson U band. As a result, flare can be 
separated into two types as slow and fast depending on the ratio of flare decay 
time to flare rise time. The ratio is below the value 3.5 for all slow flares, while it 
is above 3.5 for all fast flares. Also, according to the Independent Samples t-Test, 
there are about 157 seconds difference between equivalent durations of slow and 
fast flares. In addition, there are significant differences between amplitudes and 
rise times of slow and fast flares. 

Subject headings: methods: data analysis — methods: statistical — stars: flare - 
stars: individual(AD Leo, EV Lac, EQ Peg, V1054 Oph) 
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Introduction 



Flares and flare processes are very hard worked subtitles of astrophysics. Lots of 
studies on flares have been carried out since the first flare was detected on the Sun by R.C 
Carrington and R. Hodgson in 1 Sept ember 1959. Flare processes have not been perfectly 



understood yet (IBenz fc Giidel 



2010l ). However, the researches indicate that the incidence 



of red dwarfs in our galaxy is 65%. Seve nty-five per ce nt of them show flare activity, these 



stars are known as UV Ceti type stars (IRodono 



19861 ). In this respect, it will be easier 



to understand the evolution of red dwarfs if the flare processes are well known. This is 
because flare activity dramatically affects the evolutions of the red dwarfs. In this respect, 
an attempt to classify flares by considering shapes of flare light variations observed in the 
UV Ceti type stars, flares have been tried to classify. It is believed that classification of 
flares makes the flares and flare processes more intelligible. 



194fJ). 



Flares of the UV Ceti type stars were first detected in 1939 (IVan Maanen 
Discovering the flare stars with high flare frequency such as UV Cet, YZ CMi, EV Lac, 
AD Leo and EQ Peg, the detected flare numbers and the variety of flare light variations 
increased. The light variation of each flare is almost different from each other. In the 



first place, it is s een that there are lots of shapes for flare light variations (iMoffett 



Gershberg 



1974 : 



20051 ). On the other hand, when large numbers of flares are examined, it is seen 
that there are only two main shapes for flare light variations. One of them is called the fast 
flare. Fast flares have higher energy and the shapes of their light variations are similar to 
the shapes of solar hard X-ray flares. The second type flares are called slow flares. Unlike 
fast flares, slow flares exhibit lower energy. The rise times of slow flares are almost equal to 



their decay times. 



The terms of fast and slow flares were used for the first time in 



If the rise time of a flare is below 30 minutes, lHaro Parsamian 



960's in astrophysics. 



f|l969h called that 
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flare a fast flare. I 



Haro fc Parsamian 



its ris e time is above 30 minutes, they called it a slo w flare. Like 
(119691 ). considering the sh apes of flar e light variations, 



Qsawa et al. 



(119681 ) descri bed two types of flares. However 



classes. Like 



Oskanian 



Oskanian 



(|l969l ) separated flares into four 



(1969), considering only light variation shapes of the flares, Moffett 



(1974) directly classified flares such as classical, complex, slow, and flar e event. On the 



other hand, Kunkel had asserted another idea in his PhD thesis in 1967 (IGershberg 



20051 ). 



According to Kunkel, the observed flare light variations must be some combinations of some 
slow and fast flares. According to this idea, there are two main flare types. The complex 



flares mentioned by 



Moffett 



(119741 ) are actually a combin ation of some f ast and slow flares. 



And also, both slow flares and flare events mentioned by 
as the same type flares. 



Moffett 



3) 



(1974) can be classified 



Gurzadyan 



Gurzadyan 



(119881 ) described two flare types to model the flare light curves. 
(119881 ) indicated that thermal processes are dominated in the processes of slow flares. 
And these flares are ninety-five per cent of all flares observed in UV Ceti type stars. The 
non-thermal process es are dominated i n the processes of fast flares, which are all the other 



Gurzadyan 



(119881 ) , there is a large energy difference between these two 



flares. According to 
types of flares. 

In this study, we introduce a new statistical method for classifying flares. Using 
statistical Independent Samples t-Test (hereafter t-Test) analysis, this method is based on 



the distribution o: 



in 



Qsawa et al. 



flare equivalent durations versus flare rise ti mes. 



(119681 ). Kunkels PhD thesis (IGershberg 



Considering t 



re studies 



20051) and 



Gurzadyan 



(|1988f ). we 



assume that there are two flare types such as fast and slow flares types. We classify flares 
into two types and demonstrate the similarities and differences between these two types of 
flares. In respect of these analyses, we discuss the results obtained from analyses of 321 
flares detected in U band observations of flare stars AD Leo, EV Lac, EQ Peg and V1054 
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Oph between 2004 an d 2007. T 



high flare frequencies (IMoffett 



re pr ogramme stars were selected for this study due to their 



19741 ) . The flare data obtained in this study are useful for 
such analysis. This is because the data were obtained with systematical observations, using 
the same method. 



The flare activity of AD Leo was discovered by 



Gordon fc Kron 



(119491 ) for the first 



time. The star is a red dwarf and a member o: 



about 200 million years ( IMontes et ai- 
rfa re frequency o f AD 



200l|). 



The Castor Moving 



Crespo-Chac et al. 



Grou p, whose age is 



(|2006h found that the 



by 



Ishida et al. 



eo was 0.71 h" 1 . The variation of the flare frequency was investigated 
(ll99lt ) . They mentioned that there is no variation in the flare frequency of 
AD Leo. The other star in this study is EV Lac, which is one of the well known UV Ceti 
stars. According to the spati al velocities, EV Lac seems to be a member of 300 million 



years old Ursa Major 



EV Lac shows flares (ILippincott 



Group f|Montes et al 



1952 



2001). It has 



Van de Kamp 



jeen known since 1950 that 
1953) . The large st observed flare 



Andrews 



(119821 ) detected 50 flares 



amplitude is 6.4 mag in U band observations of EV Lac. 
in U and B band observations of EV Lac. The author indicated that about 42 flares of 50 
flares were found in some groups, which were occurred in every 5-6 days. The seasonal flare 
frequencies were computed from 1972 to 1981 and these frequencies were compared with 
the seasonal averages of B band magnitudes. Accor ding to this comparison, it wa s found 



that the act ivity cycle is about 5 years for EV Lac (IMavridis fc Avgoloupis 



other hand, 



Ishida et al. 



(1991 



19861 ). On the 



1971 to 1988. In another study, 



indicated that th ere was no flare frequency variation from 



Lcto et al. 



( 119971 ) showed that flare frequencies of EV Lac 



increased fro m 1968 to 1977. EQ Peg is another active flare star, whose flare activity was 



discovered by 



Rogues 



(jl954j). EQ Peg is cl assified as a metal-rich star and it i s a member 



of the young dis k population i n the galaxy (jVeeder 



a vis ual binary ( iWilson 



1974 



Fleming et al. 



19541 ) . Both of the components flare star 



1995 ). EQ Peg i s 



Pcttersen et al. 



19831 ). Angular distance between components is given as a value between 3". 5 and 5". 2 
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( IHaisch et al. 



1987 



Robrade et al. 


20 


04 


). c 


V band ( 


Kukarin 


1969) 



2004). One of the components is 10.4 mag and the 



generally come from the fainter component (IFossi et al. 



1969) . Observations s how that fl ares o f EQ Peg 



19951 ). 



Rodono 



(11978( 1 proved that 



65% of the flares come from faint component and about 35% from the brighter co mponent. 



he fo urth star in this study is V1054 Oph, whose flare activity was discovered by 



((Joy. 



Eggen 



(1965 ). V1054 Oph ( = Wolf 630ABab, Gliese 644ABab) is a member of Wolf star group 



1947; 



Jov fc Abt 



19741 ). Wolf 630ABab, Wolf 629AB (= Gliese 643AB) and VB8 



Gliese 644C), are the member s of the main trip 



in Fig.l given in the paper of 



Pettersen et al. 



et sy stem, whose scheme is demonstrated 



jl98J). Wolf 630 and Wolf 629 are visual 



binary and they are separated 72" from each other. Wolf 630AB is a close visual binary in 
itself. Wolf 629AB is a spectroscopic binary. B component of Wolf 629AB seems to be a 
spectroscopic binary. VB8 is 220" far away from the other compon ents. Ther e is an angula r 



dista nce about 0".218 between A and B components of Wolf 630 ((Joy 



1947 



9741) . The masses were derived for each components of Wolf 630ABab by 



Jov fe Abt 



Mazeh et al. 



(j200ll ). The author showed that the masses are 0^ 
630Ba and 0.304 M for Wolf 630Bb. In addition, 
the age of the system is about 5 Gyr. 



1 M ffl for Wo 



Mazeh et al. 



f 629A, 0.336 M for Wolf 



(j200lh demonstrated that 



2. Observations and Analyses 
2.1. Observations 

The observations were acquired with a High-Speed Three Channel Photometer attached 
to a 48 cm Cassegrain type telescope at Ege University Observatory. Using a tracking star 
set in a second channel of photometer, the observations were continued in standard Johnson 
U band with the exposure time between 2 and 10 seconds. The basic parameters of all 
program stars and their comparisons are given in Table 1. The parameters given in the 
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table are star name, magnitude in V band, B-V colour index, spectral type, distance (pc) 
and bolometric luminosity {LogL^ou ergs s^ 1 ). The magnitudes and colour indexes were 
obtained in this s tudy. Considering B-V colour indexes, the spectral types wer e taken from 



bkunaga 



( 11995h and 



(2000). The distances and bolometric luminosities were taken from 



Fossi et al. 



Gershberg et al. 



(1999). 



Although the program and comparison stars are so close on the sky, differential 
extinction corrections were applied. The extinction coefficients were obtained from the 
observations of the comparison stars on each night. Moreover, the comparison stars were 
observed with the standard stars in their vicinity and the reduced differential magnitudes, 
in the sense variable minus comparis on, were transformed to the standard system using 



procedures outlined i 


Landolt 


(1983. 


1992) 



Hardie 



(119621 ) . The standard stars are listed in the catalogues of 



The standard deviation of observation points acquired in standard Johnson U band is about 
m .015 on each night. Observational reports of all program stars are given in the Table 2. 
It is seen that there is no variation of differential magnitudes in the sense comparison minus 
check stars. 



Gershberg 



(jl972j) developed a method for calculating flare energies. Flare equivalent 



durations and energies were calculated with using Equation (1) and (2) of this method. 



P = J [{I flare ~ h) / h] dt 



In Equation (1), I is the intensity of the star in quiescent level. Ifi ar e is the intensity 
during flare. 
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E = P x L (2) 

where E is the flare energy; P is the flare equivalent duration; L is the luminosity of the 
stars in quiescent level in the Johnson U band. 

HJD of flare maximum times, flare rise and decay times, amplitudes of flares and flare 
equivalent durations were calculated for each flare. Brightness of a star without a flare was 
taken as a quiescent level of brightness of this star on each night. Considering this level, 
all flare parameters were calculated for each night. It was seen that some flares have a few 
peaks. In this case, flare maximum time and amplitudes were calculated from the first 
highest peak. Instead of flare energies, flare equivalent durations were used for all statistical 
analyses. This is because of the luminosity term in Equation (2). The luminosities of stars 
from different spectral types have great differences. Although the equivalent durations 
of two flares obtained from two stars in different spectral types are the same, calculated 
energies of these flares are different due to different luminosities of these spectral types. 
Therefore, we could not use these flare energies in the same analyses. On the other hand, 
flare equivalent duration depends just on flare power. Another reason of using equivalent 
duration is that the given distances of the same star in different studies are quite different. 
Therefore, the calculated luminosities become different because of these different distances. 

All the calculated parameters of flares are given in Table 3. The given parameters in 
columns are star name, observation date, HJD of flare maximum, flare total time (s), decay 
time (s), equivalent duration (s), energy (ergs), flare amplitude (mag) and flare types. In 
the last column, it is given whether the flare was used in the analyses, or not. 

When the observed flares are examined, it is seen that almost each flare has a distinctive 
light variation shape (Figures 1, 2, 3, and 4). In these figures, horizontal dashed lines 
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represent the level of quiescent brightness. The flare seen in Figure 1 is a fast flare. This 
flare type occurs frequently in UV Ceti type stars. On the other hand, the first flare seen in 
Figure 2 is a compact flare. This flare type among the others is the hardest flare type to 
classify. This flare type must be a combination of two flares. The observed flares, whose 
light variations are similar to the first flare in Figure 2, were not used in the analyses. The 
second flare seen in Figure 2 is a fast flare. The flare seen in Figures 3 is a powerful flare, 
but its light variation was not completed because we did not carry on observation until the 
flare completely decreased to quiescent phase due to the Sun rising. If the light variation 
of a flare was not completed like this one, the flare was not use d in the a nalys es. The flare 
seen in Figure 4 seems to be very different from previous flares. iMoffett I ( 119741 ) called flares 
like this one as the flare events. They are called slow flares in some other studies. In this 
study, we called them as the slow flares. 



2.2. Analyses 



The impulsive phase of a flare is the time interval where sudden-high energy occurs. 
On the othe r hand, the mean phase is other part o 



to all space (IGurzadyan 



1988 



Benz fc Gudel 



the flare, where the energy is emitted 
2010|). Moreover, rate of brightness increas e 



for fast fla res is clearly highe r than that of slow flares ( IGurzadyan 



Moreover, 



Gurzadyan 



1988 



Gershberg 



2005|). 



(119881 ) stated that, the energies of fast flares are always higher than 



slow flare energies. 

According to this approach, we examined all flare data and we saw that the equivalent 
durations of some flares are different, while their rise times are the same. For example, the 
rise time of 22 flares is 15 second. The equivalent durations of eight flares among them are 
very high, while the equivalent durations of other 14 flares are dramatically low. It was 
seen in 30 different rise times. It means that there are least two flares in 30 different rise 
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times and their equivalent durations are different from each other. 140 flares were chosen 
in total. These 140 flares used in the analyses are specified in the last column of Table 3. 
Considering also their light variation shapes, we separated flares into two groups as flares 
with high energy and low energy. It was found that 61 flares have high energy, while 79 
flares have low energy. Considering light variations, it was seen that 61 flares are fast flare, 
and the others are slow flare. For each one of 30 rise times, the averages of the equivalent 
durations were computed separately for the flares with high energy and low energy. 

The most suitable statistical test for these data is the t- Test to determine the difference 
between the equivalent durations of two groups. This is because the t-Test examines 
whet her there is any statistical difference between independent variable of two groups, or 



not (IWall fc Jenkins 



2003 



Dawson fc Trapp 



20041 1 . In this study, the flare rise times were 



taken as a dependent variable, while flare equivalent durations were taken as an ind ependent 



19991 ). The 



variable. In the analyses, the SPSS V17.0 software was used ( IGreen et al. 
average of equivalent durations in the logarithmic scale for 79 slow flares was calculated 
and found to be 1.348 ± 0.092. And it was found to be 2.255 ± 0.126 for 61 fast flares. 
This shows that there is a difference about 0.907 between average equivalent durations in 
the logarithmic scale. The p-probability value (hereafter p-value) was computed to test 
the results of the t-Test and it was found as p-value < 0.0001. It means that the result is 
statistically acceptable. All the results of the analyses are given in Table 4. 

In the next step, we compared their distributions, the distribution of the equivalent 
durations versus flare rise times. The best fits fo r distributions were searched. Using 



GrahpPad Prism V5.02 software (IMotulsky 



20071 ) . regression calculations showed that the 



best fits of distributions seen in Figure 5 were linear functions given by Equations (3) and 
(4). 
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Log{P u ) 



1.109 x Log{T r ) - 0.581 



(3) 



Log{P u ) 



1.227 x Log{T r ) + 0.122 



(4) 



It was tested whether these linear functions belong to two independent distributions, 
or not. In this point, the slopes of linear functions were principally examined. As it can be 
seen in Table 4, the slope of the linear function is 1.109 ± 0.127 for slow flares, while it is 
1.227 ± 0.243 for fast flares. This shows that the increasing of equivalent durations versus 
flare rise times for both fast and slow flares are parallel. When the probability, p-value, was 
calculated to say whether it is statistically significant, it was found that p-value = 0.670. 
This value indicates that there is no significant difference between the slopes of fits. 

Finally, the y-intercept values were calculated and compared for two linear fits. While 
this value is -0.581 for the slow flares, it is 0.122 for the fast flares in the logarithmic scale. 
It means that there is a difference about 0.703 between these values in the logarithmic scale. 
When the probability value was calculated for y-intercept values to say whether there is a 
statistically significant difference, it was found that p-value < 0.0001. This result indicates 
that the difference between two y-intercept values is clearly important. 

Some other differences like ones demonstrated by t-Test are directly seen in the 
graphics. For example, the lengths of flare rise times for both type flares can be compared 
in Figure 6. While the lengths of rise times for slow flares can reach to 1400 seconds, they 
are not longer than 400 seconds for fast flares. 

The comparison of another parameter is given in Figure 7. The flare amplitudes are 
seen in this figure. As it can be seen, while the amplitudes of fast flares can reach to 4.0 
mag, the amplitudes of slow flares can exceed 1.0 mag. 
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61 fast and 79 slow flares were chosen among 321 flares observed in this study. The 
ratios of flare decay time to flare rise time were computed for both 61 fast and 79 slow 
flares. As a result, it is seen that the ratio is below the value of 3.5 for each one of 79 slow 
flares. On the other hand, the ratio is above the value of 3.5 for each fast flares. The value 
of 3.5 is considered as a limit for these two type flares. Considering the ratio of 3.5, other 
181 flares of 321 flares were separated as slow and fast flares. When the results obtained 
from analyses of 140 flares were rechecked for 321 flares, it was seen that the results are the 
same with the previous ones. 



3. Results and Discussion 

We observed 321 flares in U band observations of AD Leo, EV Lac, EQ Peg and 
V1054 Oph. Examining 321 flares, 61 fast and 79 slow flares were identified for analyses. 
The t-Test was used as an analysis method. Flare rise times were accepted as dependent 
variables, while flare equivalent durations were taken as independent variables. The results 
obtained from the t-Test analyses of the data show that there are distinctive differences 
between two flare types. These differences are important properties because the models of 
white light flares observed in photoelectric photometry must support these properties to 
explain both flare types. 

The distributions of the equivalent durations were represented by linear fits given by 
Equations (3) and (4) for these flare types. The slope of linear fit is 1.109 for slow flares, 
which are low energy flares. And, it is 1.227 for fast flares, which are high energy flares. 
The values are almost close to each other. It seems that the equivalent durations versus rise 
times increase in similar ways. 

In the case of UV Ceti stars, when flare models are considered, it is seen that there are 
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two main energy sources for flares (IGurzadyan Ill988l; iBenz fc Giidel II2010I ). These depend 



on the thermal and non-thermal processes (IGurzadyan 



19881 ) . Flares with small amplitude 



are generally the flares with low energy. The thermal processes are commonly dominant 
for these type flares. On the other hand, the flares, which have sudden rapid increases, 
are more energetic events. Non-thermal processes are dominan t for this type. An d thus, 



there is an energy difference between these two types of flares (IGurzadyan 



1988J ). When 



the averages of equivalent durations for two type flares were computed in logarithmic scale, 
it was found that the average of equivalent durations is 1.348 for slow flares and it is 2.255 
for fast flares. The difference of 0.907 between these values in logarithmic scale is equal 
to 157.603 second difference between the equivalent durations. As it can be seen from 
Equation (2), this difference between average equivalent durations affects the energies in 
the same way. Therefore, there is 157.603 times difference bet ween energies of th ese two 



type flare. This difference must be the difference mentioned by 



Gurzadyan 



(|l988h . 



The slopes of linear fits are almost close. On the other hand, if the y-intercept values 
of the linear fits are compared, it is seen that there is 0.703 times difference in logarithmic 
scale, while there is 0.907 times difference between general averages. Considering also 
Figure 5, it is seen that equivalent durations of fast flares can increase more than slow flare 
equivalent durations towards the long rise times. Some other effects should be involved in 
the fast flare process for long rise times. These effects can make fast flares more powerful 
than they are. 

When the lengths of rise times for both flare types are compared, it is seen that there 
is a difference between them. The lengths of rise times can reach to 1400 seconds for slow 
flares, but are not longer than 400 seconds for fast flares. In addition, when the flare 
amplitudes are examined for both type flares, an adverse difference is seen according to rise 
times. While the amplitudes of slow flares reach to 1.0 mag at most, the amplitudes of fast 
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flares can exceed 4.0 mag. 



Finally, when the ratios of flare decay times to flare rise times are computed for two 
flares types, the ratios never exceed the value of 3.5 for all slow flares. On the other hand, 
the ratios are always above the value of 3.5 for fast flares. It means that if decay time 
of a flare is 3.5 times longer than its rise time at least, the flare is a fast flare. If not, 
the flare is a slow flare. Therefore, the type of an obs erved flare can be de t ermined by 



consid e ring this value of th e ratio . In the studies like 



(1969) 



Haro fc Parsamian 



(11969h and 



Osawa et al. 



Moffett 



(11968( 1. 



Oskanian 



(11974I ). considering directly the shapes of 



flare light variations, the flares have been class i fied i nto two types as fast and slow flares. 
For instance, according to 



Haro fc Parsamian 



(119691 ) . if the rise time of a flare is above 30 



minutes, the flare is slow flare. If not, it is a fast flare. However it is shown in this study 
that there are some fast flares, whose rise times are longer than the rise times of some 
slow flares. This is clearly seen from Table 3. This case indica tes that a class ification by 
considering only the rise time may not be right. Nevertheless, iMoffett I ( 119741 ) separated 
flares into more than two groups such as classic, complex, spike and flare events. On the 
other hand, according to our results of t-Test analyses, neither only one parameter nor the 
shape of the light variation was enough to classify a flare. The flare equivalent durations 
and also one more parameter should be taken into consideration in order to make such a 
classification. 

The values 3.5, the ratio of flare decay times to flare rise times, can give an idea about 
the rate of energy emitting in a flare process. The rise times of flares are some limits for 
each type. Maximum flare rise time is about 400 seconds for fast flares, while it can reach 
the values over 1400 seconds for slow flares. However, the decay times can take any duration 
without any limited values. Consequently, the ratio of flare decay times to flare rise times 
depends on rise time more than decay times. In the case of rise time, the difference between 
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two type flares must be caused by whether the flare processes are thermal or non-thermal. 
We computed the duration as a rise time from the phase in which the brightness increases. 
Increasing of the brightness is caused by increasing the temperature of some region on the 
surface of the star. The flare rise time is an indicator of heating this region on the surface. 
Therefore, the ratio of flare decay times to flare rise times, so the values of 3.5, must be a 
critical value between thermal or non-thermal processes. 



As it is seen from the models of iGurzadyan I (119881 ). the differences between flare 
durations and flare amplitudes are seen between two flare types derived from observed 



flares in this study. The differ ence between 



Equation (22) in the paper of 



Gurzadyan 



amp 



itudes of slow and fast flares was given by 



(119881 ). In the case of flare amplitude, the result 



obtained in this study is in agreement with this equation. 

Providing that the value 3.5 is a limit ratio for flare types, fast flare rate is 63% of all 
321 flares observed in this study, while slow flare rate is 37%. It means that one of every 
three flares i s a fas t flare, while two of t hem are slow flares. This result diverges from what 



Gurzadyan 



(119881 ) stated. According to 



Gurzadyan 



(119881 ). slow flares with low energies 



and low amplitudes are 95% of all flares. The remainder are fast flares. When looking 
individually over each star, the rate of flare types is changing from star to star. Detected 
flare number of AD Leo is 110 as it can be seen from Table 2. Slow flare rate of AD Leo 
flares is 78%, while the rate of fast flares is 22%. Detected flare number is 98 in observation 
of EV Lac and 40 in observation of V1054 Oph. Slow flare rates of both stars are 75%, 
while fast flare rates are 25%. EQ Peg flare number is 78. Slow flare rate of them is 63%, 
and fast flare rate is 37%. 

In this study, one of the remarkable points is the correlation coefficients of linear 
fits. As it is seen in Table 4, the correlation coefficient is 0.732 for linear fit of slow flare 
type and 0.476 for fast flares. Although the correlation coefficient of the linear fit to the 
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distribution of equivalent durations versus rise times is in an acceptable level for slow flares, 
it is relatively lower for fast flares. Regression calculations show that the best fits are 
linear for the distribution of equivalent durations versus rise times in logarithmic scales. 
The correlation coefficients of other fits are not higher than linear correlation coefficients. 
Especially, the correlation coefficient is lower for the fast flares due to the distribution of 
their equivalent durations. As it is seen from Figure 5, the equivalent durations of fast 
flares can take values in a wide range towards the longer riser times. This must be owing 
to the same reason of differences between y-intercept values and the mean averages of 
equivalent durations of two flare types. As it is discussed above, while the slopes of the 
fits are nearly close to each other, there is a considerable difference between y-intercept 
values and mean average of equivalent duration for two flare types. Consequently, all these 
deviations are seen in fast flares. The magnetic reconnection is dominant in this type of 
flares. A parameter in magnetic reconnection process causes some fast flares to be more 
powerful than the expected values. Eventually, some fast flares are more powerful than they 
are, while some of them are at expected energy levels. On the other hand, this parameter in 
magnetic reconnection process is not dominated in slow flare processes. And so, distribution 
of their equivalent durations is not scattered. This must be why the correlation coefficient 
of the fit is relatively higher for slow flares. 

In this classification method, the complex flares are an exceptional case. These flares 
must be composed of some different flares. The complex flare should be separated into 
component flares before classification. If the fast and slow flares can be modelled, using 
these models, the complex flares can be decomposed into component flares. 

In conclusion, some parameters can be computed from flares observed in photoelectric 
photometry. And, if the behaviours between these parameters can be analysed by suitable 
methods, the flare types can be determined. In this study, we analysed the distributions 
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of equivalent durations versus flare rise time by the statistical analysis method, t-Test. 
Finally, it is seen that using the ratios of flare decay times to flare rise times, flares can be 
classified. Thus, flares are classified into two types as fast and slow flares. It is seen that 
there are considerable differences between these two types of the flares. The differences and 
the similarities between flare types are important to understand the flare processes. This 
gives new ideas to model white light flares of UV Ceti stars. 
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Fig. 1. — A flare light curve sample for fast flares obtained from U band observation of 
V1054 Oph in 14 June 2004. 
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Fig. 2. — A flare light curve sample for fast flares obtained from U band observation of EV 
Lac in 10 August 2004. 
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Fig. 3. — A flare light curve sample for more powerful flares obtained from U band observa- 
tion of AD Leo in 6 February 2007. 
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Fig. 4. — A flare light curve sample for slow flares obtained from U band observation of EQ 
Peg in 16 September 2004. 
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Fig. 5. — The distributions for the mean averages of the equivalent durations (Log(P u )) 
versus flare rise times (Log(T r )) in logarithmic scale. In the figure, open circles represent 
slow flares, while filled circles show the fast flares. And the lines represent fits given equations 
(3) and (4). 
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Fig. 6. — The distributions of the equivalent durations (Log(P u )) in logarithmic scale versus 
flare rise times (T r ) for all 321 flares detected in observations of program stars. In the figure, 
open circles represent slow flares, while filled circles show the fast flares. 
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Fig. 7. — The distributions of flare amplitudes versus flare rise times (Log(T r )) in logarithmic 
scale for all 321 flares detected in observations of program stars. In the figure, open circles 
represent slow flares, while filled circles show the fast flares. 
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Table 1: Basic parameters for the targets studied and their comparison (CI) and check (C2) 
stars. 



Stars V (mag) B-V (mag) Spectral Type Distance (pc) LogL bo i 

AD Leo 9.388 1.498 M3 4.90 31.87 

CI = HD 89772 8.967 1.246 K6-K7 

C2 = HD 89471 7.778 1.342 K8 

EV Lac 10.313 1.554 M3 5.00 31.72 

CI = HD 215576 9.227 1.197 K6 

C2 = HD 215488 10.037 0.881 K1-K2 

EQ Peg 10.170 1.574 M3-M4 6.58 31.42 

CI = SAO 108666 9.598 0.745 G8 

C2 = SAO 91312 9.050 1.040 K3-K4 

V1054 Oph 8.996 1.552 M3 5.70 31.93 

CI = HD 152678 7.976 1.549 M3 

C2 = SAO 141448 9.978 0.805 K0 
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Table 2: Observational reports of the each program star for each observing season. 



Stars 


Year 


HJD 


Filter 


Observation 


Observation 


U Filter 






(+2400000) 




Number 


Time (hour) 


Flare Number 


AD Leo 


2005 


53377 - 


53514 


U 


12 


36.35 


39 




2006 


53717- 


53831 


U 


15 


37.48 


54 




2007 


54048 - 


54248 


u 


8 


20.80 


17 


EV Lac 


2004 


53197 - 


53257 


u 


17 


47.62 


31 




2005 


53554 - 


53606 


u 


9 


26.65 


32 




2006 


53940 - 


53996 


u 


16 


44.66 


35 


EQ Peg 


2004 


53236 - 


53335 


u 


13 


64.42 


38 




2005 


53621 - 


53686 


u 


10 


35.84 


35 


V1054 Oph 


2004 


53136 - 


53202 


u 


19 


42.64 


14 




2005 


53502 - 


53564 


u 


10 


33.13 


26 



Table 3. All the parameters were computed from observed flares. From the first column to the last, star name, the 
date of observation, HJD of flare maximum moment, flare total time (sec), decay time (sec), equivalent duration (sec), 
flare energy (erg), flare amplitude (mag) and flare type are given, respectively. And in the last column, it is specified 

whether the flare was used in the analyses, or not. 



Stars 


Observation 


HJD For 


Total 


Decay 


Equivalent 


Flare Energy 


Amplitude 


Flare 


Used In 




Date 


Maximum of Flare 


Time (sec) 


Time (sec) 


Duration (sec) 


(ergs) 


In U Band (mag) 


Type 


Analyses 


An t 
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fin 
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I cs 




nfi ni onnf; 
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ooo ( t .oy ( 1 i 


Oo4 


fifin 

OOU 


y4.ozy ( 


1 o^oqtt-lqo 
1 .ZOZojzj-|-oZ 


n 70*3 

U. 1 Zo 


rast 


i es 


An t 

I\LJ J_jCO 


lU.Ul.ZUUu 


Ooool.OlZ I A 


G 1 fi 
olO 


/ oZ 


1 fiO fi/1 7fi 
10Z.04 / 


Z. 1 04orj -pOZ 
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i es 
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Ol fi 
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ol.OoUO 
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n cfiQ 
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CI.,., 
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IN O 


i^eo 


1 n no onn^ 
1U.UZ. zuuo 


Oo41Z.OZ iifo 


/1 1 fi/1 


Q7t^fi 

o f 00 


oyU / .44ol 


£ 1 7fi 7T7 1 _L_ Q Q 
0.1/0/ tij-\-oo 


i.ooy 


r asr 


IN O 


AD Leo 


1 n no onnt; 
1U.UZ.ZUU0 


Oo41Z.O / 404 


1 OO/l 

1ZZ4 


y4o 
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1. IZUorij-r-oo 


n 7no 
u. /yz 


olow 


1NO 


I\lJ J_jCO 


1 n no onn^ 
iu.uz. zuuo 


Oo41Z.OoOo f 


1 IP. A 
1 / 04 


1000 


oZOU.Uooo 


4. oUOo-Cj -too 


O QQ7 
Z.OO 1 


Fast 


Yes 




1 1 no onn^ 
1 1 .uz. zuuo 


00410.40001 


OO 


04 
Z4 


o.uyoo 


A 1 n 1 ZLP-LQn 
4. 1U14.Cj-|-OU 


n onn 
u.zuu 


oiow 


IN O 


A n T ar\ 

I\lJ J_jCO 


1 1 no onn^ 
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Oo4io.oo ( oy 


Oo4 
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n QfiQ 
U.oOo 


rast 


i es 


AD Leo 


12.03.2005 


53442.39045 


720 


680 


78.4325 


1.0391E+32 


0.437 


Fast 


Yes 


AD Leo 


14.03.2005 


53444.39896 


432 


300 


30.9237 


4.0968E+31 


0.183 


Slow 


No 


AD Leo 


14.03.2005 


53444.41327 


1140 


1068 


152.7276 


2.0234E+32 


0.183 


Fast 


Yes 


AD Leo 


14.03.2005 


53444.42674 


588 


504 


54.4535 


7.2141E+31 


0.155 


Fast 


Yes 


AD Leo 


14.03.2005 


53444.47105 


1488 


1428 


320.0239 


4.2397E+32 


1.168 


Fast 


Yes 


AD Leo 


14.03.2005 


53444.50563 


1428 


1356 


206.4180 


2.7347E+32 


0.542 


Fast 


Yes 


AD Leo 


14.03.2005 


53444.53049 


240 


72 


25.4230 


3.3681E+31 


0.258 


Slow 


No 


AD Leo 


14.03.2005 


53444.54716 


576 


324 


47.9470 


6.3521E+31 


0.247 


Slow 


No 


AD Leo 


14.03.2005 


53444.55396 


84 


60 


10.7092 


1.4188E+31 


0.222 


Slow 


Yes 


AD Leo 


14.03.2005 


53444.55507 


84 


48 


5.5891 


7.4046E+30 


0.243 


Slow 


Yes 


AD Leo 


14.03.2005 


53444.55632 


132 


72 


8.6651 


1.1480E+31 


0.192 


Slow 


No 


AD Leo 


14.03.2005 


53444.55966 


24 


12 


8.6411 


1.1448E+31 


0.213 


Slow 


No 


AD Leo 


14.03.2005 


53444.56021 


60 


36 


8.6411 


1.1448E+31 


0.192 


Slow 


Yes 



Table 3 — Continued 



Stars 


Observation 


HJD For 


Total 


Decay 


Equivalent 


Flare Energy 


Amplitude 


Flare 


Used In 




Date 


Maximum of Flare 


Time (sec) 


Time (sec) 


Duration (sec) 


(ergs) 


In U Band (mag) 


Type 


Analyses 


AD Leo 


14.03.2005 


53444.56313 


204 


156 


24.4442 


3.2384E+31 


0.207 


Slow 


Yes 


AD Leo 


16.03.2005 


53446.29405 


2472 


1812 


293.6454 


3.8903E+32 


0.221 


Slow 


No 


AD Leo 


16.03.2005 


53446.34849 


48 


24 


2.4130 


3.1968E+30 


0.206 


Slow 


Yes 


AD Leo 


16.03.2005 


53446.36113 


456 


408 


33.4773 


4.4351E+31 


0.195 


Fast 


Yes 


AD Leo 


16.03.2005 


53446.39558 


2244 


1032 


198.8119 


2.6339E+32 


0.193 


Slow 


No 


AD Leo 


16.03.2005 


53446.41252 


852 


756 


229.8011 


3.0444E+32 


0.553 


Fast 


No 


AD Leo 


16.03.2005 


53446.42960 


756 


588 


99.5567 


1.3189E+32 


0.359 


Slow 


No 


AD Leo 


16.03.2005 


53446.44822 


132 


72 


12.2456 


1.6223E+31 


0.433 


Slow 


No 


AD Leo 


09.04.2005 


53470.31255 


1176 


924 


677.9344 


8.9814E+32 


1.259 


Fast 


No 


AD Leo 


09.04.2005 


53470.33269 


2088 


1272 


194.9401 


2.5826E+32 


0.121 


Slow 


No 


AD Leo 


09.04.2005 


53470.36824 


936 


804 


226.5383 


3.0012E+32 


0.938 


Fast 


No 


AD Leo 


10.04.2005 


53471.30082 


240 


192 


19.8520 


2.6300E+31 


0.234 


Fast 


Yes 


AD Leo 


10.04.2005 


53471.37263 


756 


588 


124.5185 


1.6496E+32 


0.512 


Slow 


No 


AD Leo 


02.05.2005 


53493.31977 


1284 


1212 


203.5007 


2.6960E+32 


0.699 


Fast 


Yes 


AD Leo 


09.05.2005 


53500.32863 


264 


156 


26.3800 


3.4949E+31 


0.207 


Slow 


No 


AD Leo 


09.05.2005 


53500.35640 


852 


300 


47.2850 


6.2644E+31 


0.164 


Slow 


No 


AD Leo 


08.01.2006 


53744.50793 


105 


45 


11.0325 


1.4616E+31 


0.236 


Slow 


No 


AD Leo 


08.01.2006 


53744.55585 


45 


15 


3.4390 


4.5561E+30 


0.162 


Slow 


No 


AD Leo 


08.01.2006 


53744.64085 


525 


255 


44.7429 


5.9276E+31 


0.192 


Slow 


No 


AD Leo 


27.01.2006 


53763.62811 


168 


120 


14.9402 


1.9793E+31 


0.171 


Slow 


Yes 


AD Leo 


27.01.2006 


53763.63019 


96 


36 


8.4330 


1.1172E+31 


0.162 


Slow 


No 


AD Leo 


02.02.2006 


53769.52752 


420 


396 


62.8336 


8.3243E+31 


0.510 


Fast 


Yes 


AD Leo 


02.02.2006 


53769.55037 


108 


60 


5.6936 


7.5429E+30 


0.140 


Slow 


Yes 



Table 3 — Continued 



Stars 


Observation 


HJD For 


Total 


Decay 


Equivalent 


Flare Energy 


Amplitude 


Flare 


Used In 




Date 


Maximum of Flare 


Time (sec) 


Time (sec) 


Duration (sec) 


(ergs) 


In U Band (mag) 


Type 


Analyses 


AD Leo 


02.02.2006 


53769.61581 


156 


132 


13.7184 


1.8174E+31 


0.138 


Fast 


Yes 


AD Leo 


02.02.2006 


53769.61803 


48 


24 


2.0431 


2.7067E+30 


0.161 


Slow 


Yes 


AD Leo 


02.02.2006 


53769.62335 


72 


48 


5.7062 


7.5597E+30 


0.160 


Slow 


Yes 


AD Leo 


02.02.2006 


53769.62765 


96 


48 


8.1257 


1.0765E+31 


0.173 


Slow 


Yes 


AD Leo 


04.02.2006 


53771.46932 


1188 


1032 


798.6289 


1.0580E+33 


1.210 


Fast 


No 


AD Leo 


04.02.2006 


53771.49590 


168 


84 


17.2768 


2.2889E+31 


0.321 


Slow 


Yes 


AD Leo 


04.02.2006 


53771.50608 


60 


24 


3.8830 


5.1443E+30 


0.183 


Slow 


Yes 


AD Leo 


21.02.2006 


53788.42126 


210 


198 


56.5353 


7.4899E+31 


0.618 


Fast 


No 


AD Leo 


21.02.2006 


53788.42609 


12 


6 


1.8036 


2.3895E+30 


0.261 


Slow 


No 


AD Leo 


21.02.2006 


53788.49379 


58 


44 


22.5737 


2.9906E+31 


0.741 


Slow 


Yes 


AD Leo 


21.02.2006 


53788.49497 


148 


114 


37.6468 


4.9875E+31 


0.522 


Slow 


Yes 


AD Leo 


21.02.2006 


53788.49696 


10 


6 


1.4739 


1.9527E+30 


0.290 


Slow 


No 


AD Leo 


21.02.2006 


53788.53818 


374 


358 


186.3927 


2.4694E+32 


1.365 


Fast 


Yes 


AD Leo 


21.02.2006 


53788.54429 


8 


2 


1.2042 


1.5953E+30 


0.267 


Slow 


No 


AD Leo 


21.02.2006 


53788.54697 


16 


2 


2.2268 


2.9501E+30 


0.337 


Slow 


Yes 


AD Leo 


17.03.2006 


53812.29784 


585 


555 


52.7018 


6.9820E+31 


0.294 


Fast 


Yes 


AD Leo 


17.03.2006 


53812.32348 


165 


135 


21.5461 


2.8545E+31 


0.230 


Fast 


Yes 


AD Leo 


25.03.2006 


53820.28531 


12 


4 


3.0728 


4.0708E+30 


0.363 


Slow 


No 


AD Leo 


25.03.2006 


53820.31442 


138 


62 


23.2816 


3.0844E+31 


0.358 


Slow 


No 


AD Leo 


25.03.2006 


53820.31970 


14 


2 


2.8248 


3.7423E+30 


0.582 


Slow 


No 


AD Leo 


25.03.2006 


53820.40075 


256 


222 


237.9794 


3.1528E+32 


1.171 


Fast 


Yes 


AD Leo 


25.03.2006 


53820.40674 


90 


48 


16.2012 


2.1464E+31 


0.435 


Slow 


No 


AD Leo 


25.03.2006 


53820.40742 


20 


10 


3.1643 


4.1921E+30 


0.542 


Slow 


No 
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Stars 


Observation 


HJD For 


Total 


Decay 


Equivalent 


Flare Energy 


Amplitude 


Flare 


Used In 




Date 


Maximum of Flare 


Time (sec) 


Time (sec) 


Duration (sec) 


(ergs) 


In U Band (mag) 


Type 


Analyses 


AD Leo 


25.03.2006 


53820.41637 


8 


4 


1.7195 


2.2781E+30 


0.448 


Slow 


No 


AD Leo 


25.03.2006 


53820.41686 


12 


6 


3.0961 


4.1018E+30 


0.477 


Slow 


No 


AD Leo 


01.04.2006 


53827.27390 


10 


6 


1.3930 


1.8455E+30 


0.464 


Slow 


No 


AD Leo 


01.04.2006 


53827.29613 


12 


4 


2.5516 


3.3804E+30 


0.493 


Slow 


No 


AD Leo 


01.04.2006 


53827.30144 


10 


4 


2.0011 


2.6511E+30 


0.461 


Slow 


No 


AD Leo 


01.04.2006 


53827.31787 


10 


2 


1.8332 


2.4286E+30 


0.519 


Slow 


No 


AD Leo 


01.04.2006 


53827.37920 


12 


4 


1.8984 


2.5150E+30 


0.427 


Slow 


No 


AD Leo 


05.04.2006 


53831.39559 


66 


46 


34.7529 


4.6041E+31 


0.713 


Slow 


Yes 


AD Leo 


05.04.2006 


53831.39755 


10 


6 


1.6828 


2.2295E+30 


0.446 


Slow 


No 


AD Leo 


05.04.2006 


53831.40919 


76 


62 


38.0426 


5.0400E+31 


0.917 


Fast 


No 


AD Leo 


05.04.2006 


53831.41058 


16 


8 


2.7778 


3.6801E+30 


0.459 


Slow 


No 


AD Leo 


05.04.2006 


53831.41937 


14 


2 


3.3755 


4.4720E+30 


0.536 


Slow 


No 


AD Leo 


01.12.2006 


54071.52083 


78 


39 


8.0437 


1.0657E+31 


0.190 


Slow 


No 


AD Leo 


01.12.2006 


54071.52940 


156 


104 


12.6557 


1.6767E+31 


0.229 


Slow 


No 


AD Leo 


01.12.2006 


54071.53617 


208 


130 


23.8354 


3.1578E+31 


0.208 


Slow 


No 


AD Leo 


01.12.2006 


54071.54174 


52 


26 


7.0330 


9.3175E+30 


0.186 


Slow 


No 


AD Leo 


01.12.2006 


54071.59966 


2258 


1699 


214.7257 


2.8447E+32 


0.201 


Slow 


No 


AD Leo 


15.12.2006 


54085.63076 


20 


10 


1.8367 


2.4332E+30 


0.139 


Slow 


No 


AD Leo 


15.12.2006 


54085.63572 


30 


20 


1.9239 


2.5488E+30 


0.160 


Slow 


No 


AD Leo 


23.12.2006 


54093.60562 


30 


10 


3.2230 


4.2698E+30 


0.151 


Slow 


Yes 


AD Leo 


23.12.2006 


54093.60712 


40 


10 


3.5123 


4.6532E+30 


0.170 


Slow 


No 


AD Leo 


23.12.2006 


54093.61349 


150 


110 


10.6923 


1.4165E+31 


0.195 


Slow 


No 


AD Leo 


23.12.2006 


54093.63486 


650 


400 


58.1135 


7.6990E+31 


0.186 


Slow 


No 
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Stars 


Observation 


HJD For 


Total 


Decay 


Equivalent 


Flare Energy 


Amplitude 


Flare 


Used In 




Date 


Maximum of Flare 


Time (sec) 


Time (sec) 


Duration (sec) 


(ergs) 


In U Band (mag) 


Type 


Analyses 


AD Leo 


23.12.2006 


54093.64631 


1676 


1086 


154.4312 


2.0459E+32 


0.200 


Slow 


No 


AD Leo 


21.01.2007 


54122.47422 


16 


8 


1.8714 


2.4792E+30 


0.229 


Slow 


No 


AD Leo 


21.01.2007 


54122.48635 


32 


16 


3.9082 


5.1777E+30 


0.274 


Slow 


Yes 


AD Leo 


21.01.2007 


54122.48876 


16 


8 


2.0181 


2.6736E+30 


0.302 


Slow 


No 


AD Leo 


21.01.2007 


54122.49107 


32 


16 


3.6712 


4.8637E+30 


0.213 


Slow 


Yes 


AD Leo 


21.01.2007 


54122.49573 


24 


16 


2.9831 


3.9520E+30 


0.248 


Slow 


No 


AD Leo 


21.01.2007 


54122.49693 


16 


8 


1.7260 


2.2867E+30 


0.264 


Slow 


No 


AD Leo 


21.01.2007 


54122.49712 


16 


8 


1.7700 


2.3449E+30 


0.215 


Slow 


No 


AD Leo 


21.01.2007 


54122.49860 


16 


8 


1.8787 


2.4889E+30 


0.214 


Slow 


No 


AD Leo 


21.01.2007 


54122.50156 


24 


8 


2.9281 


3.8792E+30 


0.259 


Slow 


Yes 


AD Leo 


21.01.2007 


54122.50582 


40 


24 


3.0146 


3.9938E+30 


0.211 


Slow 


Yes 


AD Leo 


21.01.2007 


54122.50628 


24 


16 


2.5792 


3.4170E+30 


0.217 


Slow 


No 


AD Leo 


21.01.2007 


54122.53384 


24 


16 


3.2242 


4.2715E+30 


0.279 


Slow 


No 


AD Leo 


08.03.2007 


54168.46811 


60 


30 


8.2226 


1.0893E+31 


0.285 


Slow 


No 


AD Leo 


08.03.2007 


54168.46933 


90 


60 


14.2830 


1.8922E+31 


0.232 


Slow 


No 


AD Leo 


16.03.2007 


54176.37237 


84 


60 


4.8172 


6.3820E+30 


0.157 


Slow 


Yes 


AD Leo 


16.03.2007 


54176.39611 


192 


120 


18.7237 


2.4805E+31 


0.230 


Slow 


Yes 


AD Leo 


16.03.2007 


54176.45538 


372 


156 


28.2549 


3.7433E+31 


0.168 


Slow 


No 


EQ Peg 


18.08.2004 


53236.43176 


290 


250 


44.8869 


4.4695E+31 


0.369 


Fast 


Yes 


EQ Peg 


18.08.2004 


53236.48106 


210 


170 


28.0058 


2.7886E+31 


0.226 


Fast 


Yes 


EQ Peg 


18.08.2004 


53236.50398 


220 


180 


42.7730 


4.2590E+31 


0.473 


Fast 


Yes 


EQ Peg 


18.08.2004 


53236.56139 


1060 


900 


475.3540 


4.7332E+32 


1.279 


Fast 


No 


EQ Peg 


19.08.2004 


53237.38157 


490 


440 


111.7547 


1.1128E+32 


0.503 


Fast 


Yes 
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Stars 


Observation 


HJD For 


Total 


Decay 


Equivalent 


Flare Energy 


Amplitude 


Flare 


Used In 




Date 


Maximum of Flare 


Time (sec) 


Time (sec) 


Duration (sec) 


(ergs) 


In U Band (mag) 


Type 


Analyses 


EQ Peg 


19.08.2004 


53237.40715 


150 


110 


34.0142 


3.3869E+31 


0.258 


Slow 


No 


EQ Peg 


19.08.2004 


53237.41224 


340 


310 


68.8944 


6.8600E+31 


0.464 


Fast 


Yes 


EQ Peg 


19.08.2004 


53237.48805 


230 


200 


51.5306 


5.1310E+31 


0.734 


Fast 


Yes 


EQ Peg 


19.08.2004 


53237.49291 


180 


160 


30.2882 


3.0159E+31 


0.343 


Fast 


Yes 


EQ Peg 


19.08.2004 


53237.53122 


610 


380 


106.3842 


1.0593E+32 


0.384 


Slow 


No 


EQ Peg 


22.08.2004 


53240.36934 


570 


510 


260.2007 


2.5909E+32 


0.880 


Fast 


Yes 


EQ Peg 


08.09.2004 


53257.36799 


340 


270 


56.6293 


5.6387E+31 


0.427 


Fast 


No 


EQ Peg 


08.09.2004 


53257.38223 


430 


140 


72.0350 


7.1727E+31 


0.478 


Slow 


No 


EQ Peg 


08.09.2004 


53257.45202 


1170 


1040 


199.7623 


1.9891E+32 


0.406 


Fast 


No 


EQ Peg 


08.09.2004 


53257.51000 


120 


110 


14.8846 


1.4821E+31 


0.413 


Fast 


No 


EQ Peg 


08.09.2004 


53257.51845 


60 


30 


11.3037 


1.1255E+31 


0.520 


Slow 


No 


EQ Peg 


09.09.2004 


53258.36870 


1840 


1390 


409.0358 


4.0729E+32 


0.478 


Slow 


No 


EQ Peg 


09.09.2004 


53258.40585 


190 


160 


32.7460 


3.2606E+31 


0.574 


Fast 


Yes 


EQ Peg 


09.09.2004 


53258.51094 


200 


160 


33.3344 


3.3192E+31 


0.484 


Fast 


Yes 


EQ Peg 


12.09.2004 


53261.39106 


260 


220 


53.8905 


5.3660E+31 


0.583 


Fast 


Yes 


EQ Peg 


12.09.2004 


53261.46988 


130 


110 


19.8878 


1.9803E+31 


0.332 


Fast 


Yes 


EQ Peg 


12.09.2004 


53261.55529 


150 


130 


35.5859 


3.5434E+31 


0.756 


Fast 


Yes 


EQ Peg 


12.09.2004 


53261.59048 


210 


180 


74.9052 


7.4585E+31 


0.785 


Fast 


Yes 


EQ Peg 


14.09.2004 


53263.34072 


1070 


950 


110.0519 


1.0958E+32 


0.251 


Fast 


No 


EQ Peg 


14.09.2004 


53263.36815 


190 


130 


41.2794 


4.1103E+31 


0.532 


Slow 


No 


EQ Peg 


14.09.2004 


53263.37752 


1620 


1430 


625.0200 


6.2235E+32 


0.868 


Fast 


No 


EQ Peg 


14.09.2004 


53263.40484 


200 


150 


44.5257 


4.4335E+31 


0.414 


Slow 


Yes 


EQ Peg 


14.09.2004 


53263.47371 


50 


40 


4.9279 


4.9068E+30 


0.289 


Fast 


No 
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Stars 


Observation 


HJD For 


Total 


Decay 


Equivalent 


Flare Energy 


Amplitude 


Flare 


Used In 




Date 


Maximum of Flare 


Time (sec) 


Time (sec) 


Duration (sec) 


(ergs) 


In U Band (mag) 


Type 


Analyses 


EQ Peg 


14.09.2004 


53263.48725 


70 


50 


9.4754 


9.4349E+30 


0.357 


Slow 


Yes 


EQ Peg 


14.09.2004 


53263.54697 


60 


30 


5.7809 


5.7562E+30 


0.361 


Slow 


No 


EQ Peg 


15.09.2004 


53264.46607 


330 


120 


44.1024 


4.3914E+31 


0.246 


Slow 


No 


EQ Peg 


15.09.2004 


53264.50102 


580 


550 


294.4328 


2.9317E+32 


2.109 


Fast 


Yes 


EQ Peg 


15.09.2004 


53264.51167 


510 


490 


166.0980 


1.6539E+32 


1.420 


Fast 


Yes 


EQ Peg 


15.09.2004 


53264.56595 


1440 


390 


186.4048 


1.8561E+32 


0.284 


Slow 


No 


EQ Peg 


16.09.2004 


53265.39674 


910 


860 


180.5574 


1.7979E+32 


0.622 


Fast 


Yes 


EQ Peg 


16.09.2004 


53265.51329 


420 


250 


84.7088 


8.4347E+31 


0.203 


Slow 


No 


EQ Peg 


16.09.2004 


53265.54003 


410 


350 


99.4698 


9.9044E+31 


0.463 


Fast 


Yes 


EQ Peg 


16.09.2004 


53265.56942 


3180 


1950 


746.5378 


7.4335E+32 


0.345 


Slow 


No 


EQ Peg 


07.09.2005 


53621.52654 


150 


105 


34.9365 


3.4787E+31 


0.630 


Slow 


No 


EQ Peg 


08.09.2005 


53622.45159 


285 


270 


78.7774 


7.8441E+31 


0.711 


Fast 


Yes 


EQ Peg 


08.09.2005 


53622.46218 


540 


510 


156.1378 


1.5547E+32 


0.968 


Fast 


Yes 


EQ Peg 


08.09.2005 


53622.48087 


120 


105 


39.0373 


3.8870E+31 


0.640 


Fast 


Yes 


EQ Peg 


08.09.2005 


53622.49927 


75 


60 


12.4900 


1.2437E+31 


0.362 


Fast 


Yes 


EQ Peg 


12.09.2005 


53626.33898 


1839 


1764 


6818.1425 


6.7890E+33 


4.006 


Fast 


Yes 


EQ Peg 


12.09.2005 


53626.36062 


75 


45 


8.6906 


8.6534E+30 


0.261 


Slow 


No 


EQ Peg 


12.09.2005 


53626.36218 


105 


75 


15.2364 


1.5171E+31 


0.338 


Slow 


No 


EQ Peg 


12.09.2005 


53626.36409 


105 


30 


10.5085 


1.0464E+31 


0.337 


Slow 


Yes 


EQ Peg 


12.09.2005 


53626.36582 


922 


802 


352.2107 


3.5070E+32 


1.285 


Fast 


No 


EQ Peg 


12.09.2005 


53626.40874 


225 


180 


51.6810 


5.1460E+31 


0.567 


Fast 


Yes 


EQ Peg 


12.09.2005 


53626.50223 


90 


45 


24.2883 


2.4184E+31 


0.440 


Slow 


No 


EQ Peg 


12.09.2005 


53626.56201 


315 


225 


181.2224 


1.8045E+32 


0.964 


Slow 


Yes 
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Stars 


Observation 


HJD For 


Total 


Decay 


Equivalent 


Flare Energy 


Amplitude 


Flare 


Used In 




Date 


Maximum of Flare 


Time (sec) 


Time (sec) 


Duration (sec) 


(ergs) 


In U Band (mag) 


Type 


Analyses 


EQ Peg 


12.09.2005 


53626.56478 


135 


120 


83.2370 


8.2881E+31 


1.090 


Fast 


Yes 


EQ Peg 


12.09.2005 


53626.56635 


60 


45 


12.1029 


1.2051E+31 


0.252 


Slow 


Yes 


EQ Peg 


12.09.2005 


53626.56721 


180 


150 


27.7286 


2.7610E+31 


0.282 


Fast 


Yes 


EQ Peg 


12.09.2005 


53626.56930 


60 


30 


5.7164 


5.6920E+30 


0.248 


Slow 


No 


EQ Peg 


12.09.2005 


53626.58426 


165 


135 


31.8950 


3.1759E+31 


0.676 


Fast 


Yes 


EQ Peg 


27.09.2005 


53641.34719 


135 


120 


76.2420 


7.5916E+31 


1.111 


Fast 


Yes 


EQ Peg 


27.09.2005 


53641.36437 


90 


45 


9.0307 


8.9921E+30 


0.225 


Slow 


No 


EQ Peg 


27.09.2005 


53641.39000 


150 


120 


35.8623 


3.5709E+31 


0.535 


Fast 


Yes 


EQ Peg 


27.09.2005 


53641.42135 


1545 


1410 


1739.8937 


1.7325E+33 


1.762 


Fast 


No 


EQ Peg 


27.09.2005 


53641.47316 


977 


585 


203.3585 


2.0249E+32 


0.387 


Slow 


No 


EQ Peg 


03.10.2005 


53647.34180 


180 


135 


66.8966 


6.6611E+31 


1.076 


Slow 


No 


EQ Peg 


03.10.2005 


53647.40952 


255 


180 


56.0173 


5.5778E+31 


0.536 


Slow 


Yes 


EQ Peg 


28.10.2005 


53672.27432 


2764 


1594 


378.4947 


3.7688E+32 


0.333 


Slow 


No 


EQ Peg 


28.10.2005 


53672.30797 


210 


120 


52.2187 


5.1995E+31 


0.402 


Slow 


Yes 


EQ Peg 


28.10.2005 


53672.33656 


225 


195 


55.9946 


5.5755E+31 


0.682 


Fast 


Yes 


EQ Peg 


29.10.2005 


53673.34763 


570 


450 


155.7805 


1.5511E+32 


0.740 


Fast 


No 


EQ Peg 


29.10.2005 


53673.35896 


240 


135 


72.3348 


7.2025E+31 


0.716 


Slow 


No 


EQ Peg 


29.10.2005 


53673.36104 


330 


285 


96.7821 


9.6368E+31 


0.461 


Fast 


Yes 


EQ Peg 


29.10.2005 


53673.38314 


738 


468 


171.8148 


1.7108E+32 


0.428 


Slow 


No 


EQ Peg 


11.11.2005 


53686.29364 


540 


405 


151.3632 


1.5072E+32 


0.511 


Slow 


No 


EQ Peg 


11.11.2005 


53686.30076 


795 


645 


566.9639 


5.6454E+32 


1.019 


Fast 


No 


EQ Peg 


11.11.2005 


53686.37753 


270 


120 


97.9336 


9.7515E+31 


0.562 


Slow 


No 


EV Lac 


11.07.2004 


53198.47514 


260 


190 


50.2493 


2.3691E+31 


0.431 


Slow 


No 
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Stars 


Observation 
Date 


HJD For 
Maximum of Flare 


Total 
Time (sec) 


Decay 
Time (sec) 


Equivalent 
Duration (sec) 


Flare Energy 
(ergs) 


Amplitude 
In U Band (mag) 


Flare 
Type 


Used In 
Analyses 


EV Lac 


11.07.2004 


53198.48325 


590 


560 


128.0124 


6.0353E+31 


0.735 


Fast 


Yes 


EV Lac 


17.07.2004 


53204.51795 


1230 


820 


174.6712 


8.2351E+31 


0.313 


Slow 


No 


EV Lac 


20.07.2004 


53207.49970 


310 


230 


64.2165 


3.0276E+31 


0.588 


Slow 


No 


EV Lac 


20.07.2004 


53207.51648 


510 


490 


114.2672 


5.3873E+31 


0.905 


Fast 


Yes 


EV Lac 


24.07.2004 


53211.54445 


830 


590 


165.8313 


7.8184E+31 


0.397 


Slow 


No 


EV Lac 


25.07.2004 


53212.48570 


490 


340 


141.3253 


6.6630E+31 


0.602 


Slow 


No 


EV Lac 


25.07.2004 


53212.51625 


380 


160 


167.7941 


7.9109E+31 


0.514 


Slow 


No 


EV Lac 


26.07.2004 


53213.48702 


80 


50 


17.0178 


8.0233E+30 


0.676 


Slow 


No 


EV Lac 


26.07.2004 


53213.52209 


100 


90 


15.4025 


7.2618E+30 


0.385 


Fast 


No 


EV Lac 


28.07.2004 


53215.48409 


180 


160 


97.5996 


4.6015E+31 


1.315 


Fast 


Yes 


EV Lac 


28.07.2004 


53215.49960 


170 


120 


36.9820 


1.7436E+31 


0.436 


Slow 


Yes 


EV Lac 


07.08.2004 


53225.42498 


350 


190 


94.2676 


4.4444E+31 


0.611 


Slow 


No 


EV Lac 


07.08.2004 


53225.46827 


140 


80 


47.9538 


2.2609E+31 


0.643 


Slow 


No 


EV Lac 


08.08.2004 


53226.46483 


140 


120 


26.0719 


1.2292E+31 


0.377 


Fast 


Yes 


EV Lac 


08.08.2004 


53226.50951 


2482 


2422 


594.8340 


2.8044E+32 


0.816 


Fast 


Yes 


EV Lac 


09.08.2004 


53227.38165 


940 


910 


728.2759 


3.4336E+32 


1.763 


Fast 


Yes 


EV Lac 


09.08.2004 


53227.42505 


630 


490 


188.9706 


8.9093E+31 


0.555 


Slow 


No 


EV Lac 


09.08.2004 


53227.43928 


360 


260 


83.5153 


3.9375E+31 


0.591 


Slow 


No 


EV Lac 


09.08.2004 


53227.44287 


240 


220 


44.6927 


2.1071E+31 


0.427 


Fast 


Yes 


EV Lac 


09.08.2004 


53227.46382 


1000 


960 


1134.4908 


5.3487E+32 


1.987 


Fast 


Yes 


EV Lac 


09.08.2004 


53227.49692 


90 


70 


18.4229 


8.6857E+30 


0.511 


Slow 


Yes 


EV Lac 


09.08.2004 


53227.55063 


70 


60 


9.8307 


4.6348E+30 


0.353 


Fast 


No 


EV Lac 


10.08.2004 


53228.37056 


90 


50 


19.5669 


9.2251E+30 


0.404 


Slow 


No 
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Stars 


Observation 


HJD For 


Total 


Decay 


Equivalent 


Flare Energy 


Amplitude 


Flare 


Used In 




Date 


Maximum of Flare 


Time (sec) 


Time (sec) 


Duration (sec) 


(ergs) 


In U Band (mag) 


Type 


Analyses 


EV Lac 


10.08.2004 


53228.38654 


2200 


2090 


4235.9481 


1.9971E+33 


2.718 


Fast 


No 


EV Lac 


10.08.2004 


53228.41698 


1800 


1730 


849.9341 


4.0071E+32 


2.020 


Fast 


No 


EV Lac 


10.08.2004 


53228.52716 


50 


20 


8.2244 


3.8775E+30 


0.437 


Slow 


No 


EV Lac 


10.08.2004 


53228.55471 


120 


100 


24.2433 


1.1430E+31 


0.520 


Fast 


Yes 


EV Lac 


14.08.2004 


53232.36686 


80 


50 


14.2793 


6.7322E+30 


0.433 


Slow 


No 


EV Lac 


14.08.2004 


53232.37785 


290 


220 


72.8660 


3.4354E+31 


0.660 


Slow 


No 


EV Lac 


14.08.2004 


53232.39359 


520 


470 


147.9080 


6.9733E+31 


0.751 


Fast 


Yes 


EV Lac 


05.07.2005 


53557.52397 


168 


116 


71.6667 


3.3788E+31 


0.693 


Slow 


No 


EV Lac 


05.07.2005 


53557.53656 


4 


2 


1.4724 


6.9419E+29 


0.516 


Slow 


No 


EV Lac 


26.07.2005 


53578.50257 


600 


585 


184.9502 


8.7197E+31 


0.727 


Fast 


Yes 


EV Lac 


26.07.2005 


53578.51594 


105 


75 


15.5441 


7.3285E+30 


0.381 


Slow 


No 


EV Lac 


26.07.2005 


53578.52566 


30 


15 


3.7640 


1.7746E+30 


0.381 


Slow 


Yes 


EV Lac 


26.07.2005 


53578.54667 


120 


45 


12.2619 


5.7810E+30 


0.372 


Slow 


Yes 


EV Lac 


03.08.2005 


53586.50688 


570 


480 


384.1497 


1.8111E+32 


1.565 


Fast 


Yes 


EV Lac 


03.08.2005 


53586.51348 


30 


15 


2.6479 


1.2484E+30 


0.313 


Slow 


Yes 


EV Lac 


03.08.2005 


53586.52856 


180 


135 


38.1427 


1.7983E+31 


0.437 


Slow 


No 


EV Lac 


14.08.2005 


53597.33755 


135 


105 


41.7339 


1.9676E+31 


0.361 


Slow 


No 


EV Lac 


14.08.2005 


53597.40029 


60 


45 


8.4471 


3.9825E+30 


0.297 


Slow 


Yes 


EV Lac 


14.08.2005 


53597.47199 


105 


60 


23.3056 


1.0988E+31 


0.359 


Slow 


No 


EV Lac 


14.08.2005 


53597.47615 


210 


120 


44.6968 


2.1073E+31 


0.401 


Slow 


Yes 


EV Lac 


14.08.2005 


53597.47806 


105 


75 


35.7253 


1.6843E+31 


0.304 


Slow 


No 


EV Lac 


14.08.2005 


53597.48015 


105 


75 


30.4018 


1.4333E+31 


0.493 


Slow 


No 


EV Lac 


14.08.2005 


53597.48223 


165 


60 


32.2519 


1.5206E+31 


0.228 


Slow 


No 



Table 3 — Continued 



Stars 


Observation 


HJD For 


Total 


Decay 


Equivalent 


Flare Energy 


Amplitude 


Flare 


Used In 




Date 


Maximum of Flare 


Time (sec) 


Time (sec) 


Duration (sec) 


(ergs) 


In U Band (mag) 


Type 


Analyses 


EV Lac 


15.08.2005 


53598.42911 


390 


345 


92.8472 


4.3774E+31 


0.435 


Fast 


Yes 


EV Lac 


15.08.2005 


53598.43380 


195 


165 


33.7418 


1.5908E+31 


0.219 


Fast 


Yes 


EV Lac 


15.08.2005 


53598.46517 


1005 


870 


398.3372 


1.8780E+32 


0.949 


Fast 


No 


EV Lac 


15.08.2005 


53598.50008 


810 


720 


282.6663 


1.3327E+32 


1.023 


Fast 


Yes 


EV Lac 


15.08.2005 


53598.52741 


1365 


1245 


1264.2000 


5.9603E+32 


2.096 


Fast 


No 


EV Lac 


22.08.2005 


53605.39060 


60 


45 


21.6520 


1.0208E+31 


0.467 


Slow 


Yes 


EV Lac 


22.08.2005 


53605.39147 


330 


300 


187.0415 


8.8183E+31 


1.058 


Fast 


Yes 


EV Lac 


22.08.2005 


53605.41460 


195 


105 


61.7938 


2.9134E+31 


0.469 


Slow 


Yes 


EV Lac 


22.08.2005 


53605.42241 


75 


30 


20.6508 


9.7361E+30 


0.496 


Slow 


No 


EV Lac 


22.08.2005 


53605.42467 


105 


75 


24.9765 


1.1776E+31 


0.439 


Slow 


No 


EV Lac 


22.08.2005 


53605.43113 


45 


30 


12.4383 


5.8642E+30 


0.434 


Slow 


Yes 


EV Lac 


23.08.2005 


53606.38421 


45 


30 


8.4172 


3.9684E+30 


0.312 


Slow 


Yes 


EV Lac 


23.08.2005 


53606.42194 


45 


30 


7.6081 


3.5869E+30 


0.460 


Slow 


Yes 


EV Lac 


23.08.2005 


53606.45404 


120 


105 


30.8166 


1.4529E+31 


0.333 


Fast 


Yes 


EV Lac 


23.08.2005 


53606.49226 


45 


15 


1.6396 


7.7299E+29 


0.476 


Slow 


No 


EV Lac 


23.08.2005 


53606.49851 


30 


15 


3.5732 


1.6846E+30 


0.412 


Slow 


Yes 


EV Lac 


23.07.2006 


53940.47444 


60 


30 


7.9475 


3.7470E+30 


0.422 


Slow 


No 


EV Lac 


23.07.2006 


53940.52270 


480 


375 


113.1827 


5.3362E+31 


0.572 


Fast 


No 


EV Lac 


23.07.2006 


53940.53726 


120 


90 


16.4250 


7.7438E+30 


0.334 


Slow 


No 


EV Lac 


29.07.2006 


53946.47599 


1054 


989 


570.7213 


2.6907E+32 


1.991 


Fast 


No 


EV Lac 


29.07.2006 


53946.54317 


75 


45 


12.2062 


5.7548E+30 


0.394 


Slow 


No 


EV Lac 


03.08.2006 


53951.53751 


2898 


2688 


2579.1462 


1.2160E+33 


1.574 


Fast 


No 


EV Lac 


04.08.2006 


53952.37326 


125 


65 


12.4023 


5.8473E+30 


0.238 


Slow 


No 



Table 3 — Continued 



Stars 


Observation 


HJD For 


Total 


Decay 


Equivalent 


Flare Energy 


Amplitude 


Flare 


Used In 




Date 


Maximum of Flare 


Time (sec) 


Time (sec) 


Duration (sec) 


(ergs) 


In U Band (mag) 


Type 


Analyses 


EV Lac 


04.08.2006 


53952.37413 


30 


20 


3.6127 


1.7033E+30 


0.334 


Slow 


No 


EV Lac 


04.08.2006 


53952.37911 


20 


10 


2.8304 


1.3344E+30 


0.314 


Slow 


No 


EV Lac 


04.08.2006 


53952.37934 


20 


10 


2.6850 


1.2659E+30 


0.345 


Slow 


No 


EV Lac 


04.08.2006 


53952.37980 


30 


20 


4.2637 


2.0102E+30 


0.319 


Slow 


No 


EV Lac 


07.08.2006 


53955.48708 


90 


60 


14.2999 


6.7419E+30 


0.460 


Slow 


No 


EV Lac 


07.08.2006 


53955.52215 


90 


60 


7.6945 


3.6277E+30 


0.480 


Slow 


No 


EV Lac 


07.08.2006 


53955.53095 


120 


90 


28.0671 


1.3233E+31 


0.578 


Slow 


No 


EV Lac 


08.08.2006 


53956.34904 


60 


45 


13.7110 


6.4642E+30 


0.652 


Slow 


Yes 


EV Lac 


08.08.2006 


53956.35441 


120 


105 


38.2660 


1.8041E+31 


0.633 


Fast 


Yes 


EV Lac 


08.08.2006 


53956.39257 


1680 


1590 


900.4373 


4.2452E+32 


1.484 


Fast 


Yes 


EV Lac 


08.08.2006 


53956.44677 


30 


15 


8.5613 


4.0364E+30 


0.459 


Slow 


Yes 


EV Lac 


08.08.2006 


53956.44989 


150 


75 


23.5724 


1.1114E+31 


0.489 


Slow 


Yes 


EV Lac 


08.08.2006 


53956.45215 


75 


45 


16.8672 


7.9523E+30 


0.516 


Slow 


No 


EV Lac 


08.08.2006 


53956.45285 


30 


15 


8.7699 


4.1347E+30 


0.450 


Slow 


Yes 


EV Lac 


08.08.2006 


53956.45510 


195 


105 


56.8137 


2.6786E+31 


0.486 


Slow 


Yes 


EV Lac 


12.08.2006 


53960.53098 


2940 


2100 


1453.1544 


6.8511E+32 


0.821 


Slow 


No 


EV Lac 


15.08.2006 


53963.40072 


30 


10 


7.4410 


3.5082E+30 


0.578 


Slow 


Yes 


EV Lac 


25.08.2006 


53973.49652 


2330 


2260 


2288.6227 


1.0790E+33 


2.164 


Fast 


No 


EV Lac 


05.09.2006 


53984.44139 


360 


315 


253.0786 


1.1932E+32 


1.215 


Fast 


Yes 


EV Lac 


05.09.2006 


53984.47750 


135 


60 


35.1887 


1.6590E+31 


0.563 


Slow 


Yes 


EV Lac 


05.09.2006 


53984.50997 


30 


15 


8.6037 


4.0564E+30 


0.475 


Slow 


Yes 


EV Lac 


08.09.2006 


53987.47180 


90 


45 


19.8145 


9.3418E+30 


0.537 


Slow 


No 


EV Lac 


08.09.2006 


53987.47389 


75 


30 


24.6323 


1.1613E+31 


0.845 


Slow 


No 



Table 3 — Continued 



Stars 


Observation 


HJD For 


Total 


Decay 


Equivalent 


Flare Energy 


Amplitude 


Flare 


Used In 




Date 


Maximum of Flare 


Time (sec) 


Time (sec) 


Duration (sec) 


(ergs) 


In U Band (mag) 


Type 


Analyses 


EV Lac 


15.09.2006 


53994.36716 


70 


20 


19.0094 


8.9622E+30 


0.441 


Slow 


Yes 


EV Lac 


15.09.2006 


53994.37087 


320 


150 


59.0751 


2.7852E+31 


0.359 


Slow 


No 


EV Lac 


17.09.2006 


53996.33563 


435 


390 


82.6432 


3.8963E+31 


0.395 


Fast 


Yes 


EV Lac 


17.09.2006 


53996.34258 


360 


150 


65.9648 


3.1100E+31 


0.253 


Slow 


No 


EV Lac 


17.09.2006 


53996.35595 


195 


135 


35.6703 


1.6817E+31 


0.317 


Slow 


No 


V1054 Oph 


11.06.2004 


53168.42510 


140 


80 


13.5776 


3.9221E+31 


0.274 


Slow 


No 


V1054 Oph 


14.06.2004 


53171.39288 


650 


600 


440.3598 


1.2720E+33 


1.829 


Fast 


Yes 


V1054 Oph 


14.06.2004 


53171.42147 


180 


130 


10.7079 


3.0931E+31 


0.226 


Slow 


Yes 


V1054 Oph 


14.06.2004 


53171.42563 


3270 


3190 


1441.3629 


4.1636E+33 


1.239 


Fast 


Yes 


V1054 Oph 


14.06.2004 


53171.46290 


1780 


1750 


281.5233 


8.1322E+32 


0.359 


Fast 


Yes 


V1054 Oph 


20.06.2004 


53177.40665 


300 


270 


32.6526 


9.4321E+31 


0.355 


Fast 


Yes 


V1054 Oph 


20.06.2004 


53177.42459 


120 


60 


13.8765 


4.0084E+31 


0.230 


Slow 


No 


V1054 Oph 


20.06.2004 


53177.43755 


1000 


520 


59.0017 


1.7043E+32 


0.181 


Slow 


No 


V1054 Oph 


04.07.2004 


53191.36033 


340 


90 


43.0587 


1.2438E+32 


0.305 


Slow 


No 


V1054 Oph 


04.07.2004 


53191.36334 


1340 


1280 


329.4567 


9.5168E+32 


0.957 


Fast 


Yes 


V1054 Oph 


04.07.2004 


53191.39505 


1800 


340 


247.6494 


7.1537E+32 


0.194 


Slow 


No 


V1054 Oph 


06.07.2004 


53193.34635 


1070 


960 


429.5400 


1.2408E+33 


1.568 


Fast 


No 


V1054 Oph 


06.07.2004 


53193.36302 


1460 


980 


192.7904 


5.5690E+32 


0.180 


Slow 


No 


V1054 Oph 


10.07.2004 


53197.39384 


670 


530 


88.1072 


2.5451E+32 


0.502 


Fast 


No 


V1054 Oph 


11.05.2005 


53502.41191 


48 


36 


2.3143 


6.6853E+30 


0.151 


Slow 


No 


V1054 Oph 


11.05.2005 


53502.41469 


216 


180 


24.2944 


7.0178E+31 


0.365 


Fast 


Yes 


V1054 Oph 


04.06.2005 


53526.42970 


36 


24 


2.2093 


6.3819E+30 


0.122 


Slow 


No 


V1054 Oph 


04.06.2005 


53526.44400 


60 


36 


6.1596 


1.7793E+31 


0.175 


Slow 


Yes 
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Stars 


Observation 


HJD For 


Total 


Decay 


Equivalent 


Flare Energy 


Amplitude 


Flare 


Used In 




Date 


Maximum of Flare 


Time (sec) 


Time (sec) 


Duration (sec) 


(ergs) 


In U Band (mag) 


Type 


Analyses 


V1054 Oph 


05.06.2005 


53527.40053 


468 


396 


51.9875 


1.5017E+32 


0.271 


Fast 


Yes 


V1054 Oph 


05.06.2005 


53527.40636 


48 


36 


3.9567 


1.1429E+31 


0.192 


Slow 


No 


V1054 Oph 


05.06.2005 


53527.45803 


108 


84 


5.6538 


1.6332E+31 


0.152 


Slow 


Yes 


V1054 Oph 


06.06.2005 


53528.38594 


1596 


708 


160.4190 


4.6339E+32 


0.250 


Slow 


No 


V1054 Oph 


06.06.2005 


53528.39942 


1368 


1008 


168.3597 


4.8633E+32 


0.207 


Slow 


No 


V1054 Oph 


06.06.2005 


53528.41775 


288 


276 


31.2711 


9.0331E+31 


0.227 


Fast 


No 


V1054 Oph 


13.06.2005 


53535.44630 


2304 


1260 


280.2476 


8.0953E+32 


0.258 


Slow 


No 


V1054 Oph 


13.06.2005 


53535.47463 


1416 


768 


102.0127 


2.9468E+32 


0.182 


Slow 


No 


V1054 Oph 


13.06.2005 


53535.48505 


192 


156 


12.1108 


3.4984E+31 


0.216 


Fast 


Yes 


V1054 Oph 


13.06.2005 


53535.49797 


144 


96 


11.4981 


3.3214E+31 


0.314 


Slow 


Yes 


V1054 Oph 


13.06.2005 


53535.50880 


132 


120 


18.6571 


5.3893E+31 


0.395 


Fast 


No 


V1054 Oph 


24.06.2005 


53546.42356 


72 


48 


8.2024 


2.3694E+31 


0.374 


Slow 


Yes 


V1054 Oph 


24.06.2005 


53546.48564 


48 


36 


2.6777 


7.7348E+30 


0.227 


Slow 


No 


V1054 Oph 


24.06.2005 


53546.48717 


48 


36 


5.5471 


1.6023E+31 


0.295 


Slow 


No 


V1054 Oph 


24.06.2005 


53546.48912 


36 


24 


3.2846 


9.4881E+30 


0.242 


Slow 


No 


V1054 Oph 


24.06.2005 


53546.49148 


36 


24 


3.4479 


9.9596E+30 


0.266 


Slow 


No 


V1054 Oph 


26.06.2005 


53548.40336 


48 


36 


1.5149 


4.3761E+30 


0.151 


Slow 


No 


V1054 Oph 


26.06.2005 


53548.47419 


36 


12 


4.9893 


1.4412E+31 


0.421 


Slow 


Yes 


V1054 Oph 


26.06.2005 


53548.48919 


300 


276 


10.4920 


3.0308E+31 


0.313 


Fast 


Yes 


V1054 Oph 


02.07.2005 


53554.36689 


108 


60 


5.4493 


1.5741E+31 


0.212 


Slow 


Yes 


V1054 Oph 


03.07.2005 


53555.33448 


564 


36 


33.8135 


9.7675E+31 


0.209 


Slow 


No 


V1054 Oph 


03.07.2005 


53555.33921 


960 


624 


103.7402 


2.9967E+32 


0.231 


Slow 


No 
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Table 4: For both fast and slow flares whose rise times are the same, the results obtained from 
both the regression calculations and the t-Test analyses performed to the mean averages of 
the equivalent durations (Log(P u )) versus flare rise times (Log(T r )) in logarithmic scale are 
listed. 



Flare Groups : 


Slow Flare 


Fast Flare 


Data 






Total Flare Number : 


30 


30 


Best Representation Values 






Slope : 


1.109 ± 0.127 


1.227 ± 0.243 


y intercept when x = 0.0 : 


-0.581 ±0.226 


0.122 ±0.433 


x intercept when y = 0.0 : 


0.524 


—0.099 


Mean Average of All Y Values 






Mean Average : 


1.348 


2.255 


Mean Average Error : 


0.092 


0.126 


Goodness of Fit 






r 2 : 


0.732 


0.476 


Is slope significantly non-zero? 






p-value : 


< 0.0001 


< 0.0001 


Deviation from zero? : 


Significant 


Significant 



